Abstract. We show that for any arithmetical m-degree d there is a first order decision problem P such that P has m-degree d for the free 2-step nilpotent group of rank 2. This implies a conjecture of Sacerdote.
For a proof of the theorem we need some known facts. (A) Every group word in a 1 , a 2 can be effectively reduced in F to the form a 
2 ) such that, for any group H and its elements h 1 and h 2 , the pair (
The following construction is due to Mal tsev [M] . Let (h 1 , h 2 ) be a base in H. Define binary operations + and × on Z(H) as follows. For
It turns out that × is well defined and (Z(H), +, ×) is a ring with identity; denote the ring by Ring(H, h 1 , h 2 ). Clearly, the ring is definable in H with parameters h 1 , h 2 . Therefore for any formula ψ(v) of L, the first order language of ring theory, one can effectively construct an L-formula ψ * (v, x 1 , x 2 ) such that, for any group H with a base (h 1 , h 2 ) and any tuple z in Z(H), the formula ψ(z) holds in Ring(H, h 1 , h 2 ) iff the formula ψ * (z, h 1 , h 2 ) holds in H. Mal tsev showed that (a 1 , a 2 ) is a base in F ; the ring Ring(F, a 1 , a 2 ) consists of elements of the form c n and is isomorphic to Z via c n ↔ n. 
The center of F is the infinite cyclic group generated by c. As τ(c) also generates the center, τ (c) is c or c −1 . Therefore ψ(c n ) or ψ(c −n ) holds in Ring (F, a 1 , a 2 ). So ψ(n) or ψ(−n) holds in Z, that is, n ∈ A or −n ∈ A. Then n ∈ A, by the choice of A. 
Now it is clear that

